Purification and characterization of two isoforms of serine proteinase from the microsomal membranes of rat liver.
An extensive purification of microsomal serine proteinase was achieved from rat liver microsome membranes solubilized with 1% sodium cholate by a series of column chromatographic steps on hydroxylapatite, DEAE-cellulose, and benzamidine-Sepharose 6B, and polyacrylamide gel electrophoresis (PAGE). In the final step of PAGE, the enzyme was separated into two fractions with slightly different mobilities, designated microsomal serine proteinases 1 (MSP1) and 2 (MSP2). The former was purified about 8,000-fold to apparent homogeneity, and the latter was purified about 800-fold, starting from the sample which had been spontaneously activated after elution from the hydroxylapatite column. Both enzyme fractions showed essentially the same properties, including molecular weight, susceptibility to various proteinase inhibitors and metal ions, specificity of action toward protein substrates with special preference for a basic protein histone as well as toward synthetic substrates, and pH dependence of activity toward a synthetic substrate and two neuropeptides. Taken together with the same behavior on a series of chromatographic steps, the two isoforms are thought to be essentially the same enzyme. Further, the detailed kinetic studies of the enzyme activity, especially of MSP1, toward various synthetic and naturally occurring peptide substrates showed that it was highly specific for basic amino acid pairs, strictly hydrolyzing at the COOH side of arginine residue. These results are consistent with those obtained previously with a partially purified enzyme and establish more definitely and in detail the specificity as well as other molecular and enzymatic properties of the enzyme.